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Fast evaluation of synergistic effects of combinations of production 
chemicals in produced water oil droplet stability 
 

Liridon Aliti, Alexander Shapiro, Simon I. Andersen  

Produced water is well-known to contain both dispersed and dissolved oil species which are hazardous to 
aqueous life. The efficiency of dispersed droplet removal is related to the droplet stability towards 
coalescence. Removal of dispersed droplets are normally easier when the droplets are bigger in size, hence 
it is desired to make them coalesce. 
The performance of many oil field chemicals is related to the surface activity of these and the ease of 
dispersing these species into the oil-water system being produced. Optimization of the formulation of each 
product normally do not necessarily take into account the influence on the performance downstream the 
treatment processes. Therefore, the combination of chemicals e.g. a down-hole corrosion inhibitor and 
demulsifier (DE) may end up in the produced water stream and affect the performance of the droplet removal 
processes by either increasing or decreasing stability. In this work, we report a number of microfluidic studies 
of these effects and how blends of chemicals affect coalescence frequencies and droplet behavior. 
 
This is associated with the performance of a produced water treatment system depending on oil-drop 
removal. The findings can be explained through the interfacial behavior and deviation from optimal oil-in-
water instability conditions due to under- or overdosage of production chemicals. Another argument is the 
significant competition of chemicals to reach the droplet interface governed by differences in diffusion 
coefficients and the ability to adhere to the interface. The microfluidic approach has the advantage over bulk 
experiments (bottle tests) that mixing is fast and effects of diffusion is limited. Additionally, sample 
consumption is much lower which is advantageous when crude oil samples are in small quantity. 
In the present work we present both model oil and crude oil systems with various chemicals. The results are 
explained using the Hydrophilic Lipophilic Deviation approach. The approach is a powerful tool for the 
optimization of the droplet stability. In one reported case, we observe that the combination of demulsifier 
and corrosion inhibitor leads to potential slugging which in the case of hydrocyclones or other separation 
devices could lead to a very poor performance, hence no droplet removal. 
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